management of freshwater habitat during a period of
changing ocean survival could easily give misleading
results if the experiment were monitored only in terms
of numbers of adults. Field experiments with small
spatial scales can give similarly misleading results (Peter-
man 1991; Walters 1997).

Replication is also a problem. There is only one
Stanislaus River, so it is not possible to replicate experi-
mental management of the Stanislaus. Experimental
management of the Toulumne and the Merced rivers
could be useful approximations to such replication, but
would not be the real thing, and although it might be the
best that can be done, the meaning of the results of such
experimental management will be to some degree com-
promised. Measurement uncertainty adds to the difficul-
ties.

There is no easy solution to these problems, so it is
not reasonable to expect adaptive management experi-
ments to produce unambiguous results within a few
years. On the positive side, analytical and statistical
methods have been developed or applied in ecology (e.g.,
Hilborn and Mangel 1997) that could be applied as well
to adaptive management. However, these methods, such
as Bayesian statistics, are unfamiliar to most scientists
working on Bay/Delta issues.

Political Difficulties with Adaptive Management

_ Resource management is complicated by social as
well as scientific uncertainty (Halbert 1993), and even in
the context of fisheries, adaptive management can fail
through unanticipated social responses to management
experiments. As noted by Volkman and McCannaha
(1993), applying adaptive management to ecosystems
promises “a mare’s nest of controversies:”

The notion that we are willing to take dramatic steps in order to
learn — to create control cases, and then to depart sharply from
them — can, in a high-stakes setting like the Columbia River, be
exceedingly problematic. It is difficult to convince people of the
wisdom of investing public funds, or risking harm to a species on
the brink of extinction, while embracing the scientific method’s
root principle that failure is not only possible, but likely, and may
be necessary in order to learn.

The notion that we place a high value on learning ignores the fact
that in some instances, ignorance has value: As long as key
questions are open, parties remain free to take political positions.
In the long term, the truth may set us free, but in the short term,
it can reduce our room to maneuver. “Good science” becomes
that which supports one’s position.

The supposition that we are willing to wait patiently for answers
that may take decades to determine, runs against the grain of
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politics. If salmon are declining, the political impulse is to change
course, regardless of whether we understand the problem.

Good science can run into equity considerations. Is it fair to ask
Indian tribes, whose harvest has been in sharp decline for dec-
ades, to go slow on hatchery technology that has fueled non-In-
dian harvest for decades because we need to explore the
long-term effects on salmon populations.

Allof these factors pointto a simple, but very hard lesson: adaptive
management does not take these decisions out of the political
arena. Decision makers still have to gain political support to test
important hypotheses. All of the aversion to risk and expense, the
impatience with slow answers, the uses of ignorance, the bureau-
cratic inertia from all quarters, and the fear of failure still come into
play. Adaptive management does not allow us to escape unsci-
entific pressures.

Conclusions

Adaptive management as described here is a bitter
pill, and despite its therapeutic benefits is accordingly
difficult to implement. On the one hand, scientists must
acknowledge that in some sense they do not know what
is going on, and managers must acknowledge that in a
similar sense they do not know what they are doing; on
the other hand, those subject to management actions
must acknowledge that uncertainty does not justify in-
action. All must accept that progress will be slow, and
that substantial sums must be allocated to monitoring
and evaluation, probably at the expense of additional
restoration efforts. Only the alternatives are less palat-

able. | , .
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meeting.

Third Delta Smelt Workshop is Set for October

The Third Delta Smelt Workshop is scheduled for October 1-2, 1998. A location will be chosen based
on the number of responses to this announcement and an earlier e-mail solicitation of interest. The workshop
will provide updates on the progress in understanding delta smelt biology since early 1996, when the last

The first day of the workshop will consist of presentations of new and ongoing work regarding delta
smelt biology. A panel discussion will occur toward the end of the day. The second day will consist of a
one-half day meeting of technical experts to discuss the nuts and bolts of delta smelt monitoring and research.
The first day is open to all interested individuals. The second day is limited to technical experts with direct
involvement in planning or implementing delta smelt projects.

Products expected from the workshop include an IEP newsletter article, and an, IEP technical report
including abstracts of the presentations, a complete delta smelt bibliography, a summary of the meeting by -
one or more of the Science Advisory Group, and a summary of issues discussed at the second day of the

If you are interested in attending and DID NOT respond to the earlier e-mail solicitation of interest,
please send a note, preferable via e-mail, to Larry Brown, U.S. Bureau of Reclamation, 2800 Cottage Way,
Sacramento, CA, 95825, Phone: 916-978-5043, FAX: 916-978-5055, e-mail: lbrown@mp.usbr.gov. A final
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